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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, hov/ever, mays reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above rs less than thirty (30) days, a reply within the statutory minimum of thirt/ (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and v/iU expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply witliin the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b}. 

Status 

1 )M Responsive to communication(s) filed on 12 August 2003 . 
2a)M This action is FINAL. 2b)[J This action Is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed In accordance with the practice under Ex pa/te Quayie, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) 13 Claim(s) is/are pending In the application. 

4a) Of the above daim(s) is/are withdrawn from consideration. 

5) 0 Claim (s) Is/are allowed. 

6) 13 Claim{s) 1^4 is/are rejected. 
?)□ Claim(s) Is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) n The drawing(s) filed on is/are: a)n accepted or h)\3 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) 0 The proposed drawing correction filed on is: a)[J approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)nA[l b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 



3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachinent(s) 



1) □ Notice of References Cited {PTO-892) 

2) d] Notice of Drafts person's Patent Drawing Review (PTO-948) 

3) □ information Disclosure Statement(s) (PTO-1449) Paper No(s) _ 



4) 0 Interview Summary (PTO-413) Paper No(s). 

5) EH Notice of Informa! Patent Application (PTO-1 52) 

6) \3 Other: 



U.S. Patent and Trademartc Office 
PTOL-326 (Rev. 04-01) 



Office Actfon Summary 



Part of Paper No. 031104 
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Art Unit: 1765 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 3 5 U. S . C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a piinted publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1 rejected under 35 U.S.C. 102(b) as being anticipated by Yoon et al (US 5,368,764). 

Yoon et al discloses Mn-Zn single crystal fenite compound, where the composition 
contains a host material essentially consisting of 5 1 to 54 mole % Fe203, 27 to 33 mole % MnO 
and 16 to 20 mole % ZnO and an additional material essentially consisting of 0.2 to 2 mole % 
Sn02, 0. 1 to 1 mole % CoO, 0,2 to 1 mole % CaC03 and 0.02 to 1 weight % V2O5 (col 3, In 50 
to col 4, In 67). Ca and V are well-known p-type dopants for ZnO. 

3. Claims 1 rejected under 35 U.S.C. 102(b) as being anticipated by Nishiyama et al (US 
4,174,421). 

Nishiyama et al discloses a crystalline zinc oxide film containing vanadium and 
manganese together with or without copper (abstract). Nishiyama et al also discloses the content 
of vanadium and manganese in the ZnO film is 0.01 to 20.0 atomic percent (claim 1). Cu and V 
are well-known p-type dopants for ZnO. Nishiyama et al is silent the ZnO film being a 
ferromagnetic p-type ZnO material, however this is inherent to Nishiyama et al. Nishiyama et al 
discloses a ZnO material containing similar dopants, as applicant, therefore a similar material 
will inherently have similar properties. 
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Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 

manner in which the invention was made. 

5. Claim 2 is rejected under 35 U S C. 103(a) as being unpatentable over Yoon et al (US 
5,368,764) or Nishiyama et al (US 4,174,421) in view of Yamamoto et al ("Solution Using a 
Codoping Method to Unipolarity for the Fabrication of p-type ZnO"). 

Yoon et al or Nishiyama et al teaches all of the Hmitations of claim 2, as discussed 
previously, except a zinc oxide including a n-type dopant. 

In a method of codoping ZnO, note entire reference, Yamamoto et al teaches codoping 
ZnO with a p-type dopant and a n-type dopant to form p-type ZnO: (Al, 2N), this reads on 
applicant's p-type dopant with a higher concentration than a n-type dopant, and simultaneous 
codoping decreases the Madelung energy of p-type doped ZnO with p-type ZnO doped with a N 
acceptor alone (pg 168 and Fig 3). It would have been obvious to a person of ordinary skill in the 
art at the time of the invention to modify Yoon et al or Nishiyama et al with Yamamoto et al's 
codoping with p-type and n-type dopants to lower the resistivity. 

6. Claim 3 is rejected under 35 U.S. C. 103(a) as being unpatentable over Yoon et al (US 
5,368,764) or Nishiyama et al (US 4,174,421) in view of Schetzina (US 5,679,965). 
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Yoon et ai or Nishiyama et al teaches aii of the limitations of claim 3, as discussed 
previously, except the method of fabricating ZnO in which an atomic gas from a solid-state 
source of Zn or Zn oxide and an activated oxygen are supplied onto a semiconductor substrate to 
grow a single crystal zinc oxide thin film on the substrate, an atomic p-type dopant and an atomic 
Mn are supplied all together onto a substrate 

In a method of forming ZnO by Molecular beam epitaxy (MBE), Schetzina teaches a 
MBE source for molecular zinc of zinc metal and an oxygen plasma source and additional source 
ports can be added to the system for MBE deposition of other materials including dopants for 
deposition of ZnO on a substrate (col 20, In 55 to col, 21, In 67). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify Yoon et al or Nishiyama 
et al with Schetzina's method of forming ZnO by MBE to form a high quality ZnO (col 19, In 1 
to col 20, In 20). 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoon et al (US 
5,368,764) or Nishiyama et al (US 4,174,421) in view of Schetzina (US 5,679,965) as applied to 
claim 3 above, and further in view of Yamamoto et al ("Solution Using a Codoping Method to 
Unipolaiity for the Fabrication of p-type ZnO")- 

The combination of Yoon et al and Schetzina or the combination of Nishiyama et al and 
Schetzina teach all of the limitations of claim 4, as discussed previously, except the n-type 
dopant is doped so as to provide a higher concentration of the p-type dopant than that of the n- 
type dopant. 
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Yamamoto et ai teaches codoping ZnO with p-type dopant and n-type dopants and p-type 
ZnO: (Al, 2N), this reads on appUcant's p-type dopant with a higher concentration than a n-type 
dopant, and simultaneous codoping decreases the Madelung energy of p-type doped ZnO with p- 
type ZnO doped with a N acceptor alone (pg 168 and Fig 3). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify the combination of Yoon 
et al and Schetzina or the combination of Nishiyama et al and Schetzina with Yamamoto et al's 
codoping with A1,2N to fabricate a low resistivity p-type ZnO crystals. 

Response to Arguments 
8. Applicant's arguments filed 8/12/2003 have been fully considered but they are not 
persuasive. 

The double patenting rejection over 09/696,013 has been withdrawn because claims, 
which the rejection was based have been canceled in the co-pending application. 

Applicant's argument that Ca, V and Cu are not p-tj^e dopants of ZnO is noted but is not 
found persuasive. The Examiner maintains that Ca, V and Cu are well known p-types dopants for 
ZnO, which is evidenced by White et al (US 6,291,085), note column 4, lines 5-20. 

Applicant's argument that Ca, V and Cu are not p-type dopants for ZnO is noted but is 
not found persuasive. This argument is a mere attorney allegation without evidence; therefore is 
not found persuasive. The Examiner's position that Ca, V and Cu are p-type dopants for ZnO is 
evidenced by White et al (US 6,291,085), which was cited by the Examiner, previously. 

In response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., C (Group IV 
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element and N (Group V element) are p-type dopants) are not recited in the rejected ciaim(s). 
Although the claims are interpreted in light of the specification, limitations from the specification 
are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed Cir. 
1993). 

In response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., B, Al, In, Ga 
(Group ni elements), Zn (group II element) and H (Group I) element are n-type dopants) are not 
recited in the rejected claim(s). Although the claims are inteipreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 
R2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). 



Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

White et al (US 6,291,085) teaches a method of growing p-type ZnO, where Ca, Cu and 
V are suitable dopants (col 4, In 1-25). 

Bhargava et al (US 6,300,640) teaches a ZnO host material doped with manganese (col 9, 
In 1-15). 

Asai et al (US 5,393,444) teaches doping a ZnO single crystal with Li or atrivalent 
metal, such as Aluminum (Abstract and col 10, In 25-35). 

linnura et al (JP 56-063900) teaches a single crystal fen ite comprising manganese oxide 
and zinc oxide, which is used as a magnetic head material (Abstract). 
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10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy 
as set forth in 37 CFR 1. 136(a). 

A shortened statutoiy period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 703-305-4953. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 703-305-2667. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 



Matthew J Song 
Examiner 
Art Unit 1765 
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